I. Introduction
Burns are one of the leading causes of death and disability worldwide. According to theWorld Health Organization (2011) estimated that there are over. 300,000 deaths each year from fire alone, with more deaths from scalds,electrical burn and other forms of burn. The great majority was found in low income and middle income countries with global mortality rate amounting to 4.8per 100,000per year (1) (2) (3) . Burn has been defined as loss of continuity of body surface due to coagulation and destruction of the skin and/or underlying tissues (4) . Regarding etiologic agents of burn injuries; burn usually results from an energy source that transfers heat to the body. The heat source may be thermal, chemical, electrical and radiation (5) . As regard, Thermal injuries: classified as either scalds burns which represent about 70% of burns by spilling hot liquids or being exposed to very hot bathing water. Scald burns tend to cause superficial dermal burns. The other cause related to thermal is flame burns which they are often associated with inhalational injury and other concomitant trauma. This type of burn injury tends to be deep dermal or full thickness. The final classification is contact burns that occur by touching objects which either has been extremely hot or the contact was for an abnormally long period. Contact burns tend to be deep dermal or full thickness (5) . Burn varies in their severity. As might be expected, the degree of thermal injury depends upon both the temperature of the offending agent and the duration of thermal exposure. Generally exposure to temperature greater than 45 oc leads to cellular damage and protein denaturation. The severity of burn injury depends on extent, depth, and location of burn injury, age of patient, etiologic agents involved, presence of inhalation injury, and coexisting injuries or preexisting illnesses. The American Burn Association has used these parameters to establish guidelines for the classification of burn severity. This classification creates 3 categories of burn injury (6) (7) (8) (9) ; these are, Minor burn injury includes burns involving less than 15% of total body surface area (TBSA) in adults, and full-thickness burns involving less than 2% of TBSA that do not present a serious threat of functional or cosmetic risk to eyes, ears, face, hands, feet, or perineum,Moderate burn injury includes partialthickness burns of 15-25% of total body surface area (TBSA) in adults, and full-thickness burns involving 2-10% of total body surface area (TBSA) that do not present serious threat of functional or cosmetic impairment of the eyes, ears, face, hands, feet, or perineum and finally, Major burn injury includes partial-thickness burns involving more than 25% of TBSA; full-thickness burns involving more than 10% of total body surface area (TBSA) (6) (7) (8) (9) .
Burns involving more than 20% of the body's surface area produce profound metabolic abnormalities fueled by the exaggerated stress response to the injury. The body's response has been classified as hyperdynamic, hypermetabolic, and hypercatabolic. Hypermetabolism begins at about the fifth post-burn day and persists for close to twenty-four months, causing loss of lean body mass, reduced bone density and muscle weakness and the degree of the response depends on the size of the burn and the patient's age, body composition, size, and genetic response to insult. Persistent hypermetabolism may last up to 1 year after burn injury (10) . Metabolic rate reach up to 200% of normal in extensive burn injuries (10) (11) (12) . This period is characterized by profoundly accelerated glycolysis, lipolysis, proteolysis, insulin resistance, liver dysfunction, and decreases of lean body mass (LBM) and total body mass. A 10% loss of total body mass leads to immune dysfunction; 20% leads to decreased wound healing; 30% leads to severe infections; and a 40% loss lead to death. So, that is why burned victims are predisposing to frequent infections, increased length of hospitalization, increased mortality and poor wound healing ( [13] [14] [15] [16] [17] . Wound healing represents a dynamic process consisting of a high-integrated chronological sequence of biochemical, physiological and morphological changes. The same basic cellular and biochemical processes are involved in the healing of all soft-tissue injuries including burn. Chambers mentioned that three major phases of wound healing have been identified; Hemostatic (inflammatory), proliferative and maturation (remodeling) (18) (19) (20) . Nutritional support is recognized as one of the most significant aspects of care for the burned patient. Nutritional support with optimized protein intake can decrease protein losses by approximately 50% (Cioffi, 2000) in order to promote a state of positive nitrogen balance and fostering wound healing (21) .
Aim Of The Study:
The main aim of the study is to determine the effect of therapeutic dietary regimen on wound healing for patients with moderate degree burn.
II. Material And Methods

Material: Design:
A quasi experimental design was used in the present study.
Setting:
The study was conducted at the Burn Unit of the Main Alexandria University Hospital.
Subjects:
A convenience sample of 66 recently burned patients (within the first 48 hrs) was selected according to power analysis (using the program epi-info to estimate the sample size) using the following parameters: 1. Population size 215 2. Expected frequency 50% 3. Maximum error 10% 4. Confidence coefficient 95%  The study sample was enrolled randomly into two equal groups (control group and a study group).  The subject inclusion criteria was: 1. Age from 21 to 60 years 2. Recent moderate degree of burns (15-25% total body surface area). 3. Free from diseases which recommend special dietary regimen including diabetes, cardiac disease, renal disease, cancer patients and endocrinal problems including hypothyroidism or hyperthyroidism. Tools: Tool I: Nutritional assessment tool: This tool was adopted from Bayyumi 2004 (22) to collect the necessary data and it was consisted of two parts: Part 1: Anthropometric measurement, these include patient's weight (kg), height (meters), triceps skin fold, mid arm circumference, mid-arm muscle circumferences as well as body mass index (BMI). Each item was checked within 48 hours after admission and then was evaluated twice weekly until patients discharge. Part 2:Laboratory investigations:these investigations were composed of complete blood count (CBC), total protein and serum albumin, serum Na+ and K+ , renal function tests ( urea, creatinine) and liver function tests (bilirubin, SGOT,SGPT) was determine. Also, Wound culture swab was done for all subjects every 7 days. Laboratory investigations were performed for all patients within 48 hours after admission and then were evaluated twice weekly until patients discharge. Bio-Sociodemographic sheet was attached to tool I and it was include:  Personal characteristics, including patient's age, sex and level of education, occupation and residence.  Burn related data these data was composed the site of burn, total body surface area, degree of burn and causes of burn. Tool II: Nutrient requirement assessment tool:This tool was developed by the researcher where calories and protein requirements for the patients was calculated by using Toronto formula (23)  REE = resting energy expenditure  TBSA = total body surface area burned.  kcals = calorie intake in the past 24 hours.  T = body temperature in Celsius degrees.  Days post-burn = the number of days after the burn injury is sustained using the day itself as day zero. Harris Benedict = basal requirements in calories using the Harris Benedict equation with no stress factors or activity factors Estimations of caloric and protein requirements for study group were calculated within 48 hours after admission and then once per week until patients discharge. Tool III: Food intake record:It was adopted from Ahmed 2003 (24) to assess patient's dietary intake daily until patients discharge. It included all types and amounts of food ingested by the subjects in the study. It was assessed daily from admission until patients discharge. Tool IV: Evaluation tools:This tool was adopted from Bayumi 2004 (22)  Burn wound healing observation checklist. This included  Morphological change of the wound was assessed in relation to the stages of wound healing. This was applied on admission then twice weekly until complete wound healing or patients' discharge. Group I (control group):This part was pertinent to patients who were receive the routine hospital diet. The number of calories and protein content were calculated within 48 hours after admission; this was done daily until patients discharge by using tool III (food intake record). Group II(study group):This part was involve the nutritional regimen that was comprise high calories and protein diets mainly from natural nutrients that was supplemented to the patients. This diet was design individually for the study group and calculated according to Toronto formula where REE (kcal) = -4343 + (10.5 x TBSA burned) + (0.23 x kcals) + (0.84 x Harris Benedict) + (114 x T (oC)) -(4.5 x days post-burn) Method  Written approval to carry out the study was obtained from the administrative office of the Faculty of Nursing and directors of the MUH hospital and the Burn Unit.  Study tools were developed; Tool II (nutrient requirement assessment tool) and tool V (nutritional burn plan). These tools were tested for content validity by a jury of 7 experts in the field Medical Surgical Nursing and plastic surgery to assess content validity, clarity of the items, as well as comprehensiveness and relevance of the items.  A Pilot study was conducted on 5 patients for testing, clarity, feasibility and applicability of the developed tools and modifications were done which was assessment of patients' nutrient requirement once per week instead of twice per week as a result of the change in calories was very small quantities.  Written approval to carry out the study was obtained from ethical committee of the faculty of nursing.  Written consent of the patients to participate in the study was obtained.  Privacy of the patients was maintained.  Confidentiality of the collected data was secured. Statistical analysis:  After data collection, data were coded and transformed into specially designed forms as to be suitable for computer feeding. All entered data were verified for any errors 
III. Results
Table (1): shows that burn victims of the study group mostly were female (57.6%), mostly (78.8%)aged from (20-39years old), less than one third (27.3%) were illiterate, one third (39.4%)had manual work, two third (69.69%) were from rural area, most of them had flam burn (72.7%). Table ( 2): illustrated that more than one third (39.39%) of study group discharged at the end of the second week. In contrast there was no patient discharged at the end of the second week from the control group. Furthermore, all study group (100%) discharged at the end of third week While, all control group (100%) discharged at the end of sixth week. .575) and (.477±.058) respectively. There was highly statistical significant difference in relation to Vitamins intake and wound healing among study and control group. Table (6): This table showed that there were highly statistical significant in relation to mineral intake among study and control group. Concerning Sodium intake (Na) the mean of study group at the end of third week when discharged was (909.93± 234.81) while the control group discharged at the end sixth week with mean (298.64± 48.30). As regard potassium intake (K) the study group had complete wound healing at the end of third week and the mean was (1021.26± 138.90) while as the control group discharged at the end of sixth week with mean (775.63± 91.25). Furthermore, mean of calcium intake of study group at discharge was (1059.83± 105.52) where as mean of calcium intake of control group at discharge was (352.44±50.95). In addition magnesium intake of study group was (105.59±14.92) and in control group was (75.29±7.63). As regard iron intake (Fe) of study at discharged was (12.08±1.20) while in control group was (5.18±0.75). Concerning zinc intake of study and control group was (5.98± 0.87), (3.40± 0.39) respectively. As regard cooper intake (Cu) among study and control group was (0.60±0.06), (0.22±0.03) respectively. Finally phosphorous intake (P) of study group was (1361.23±117.88) while in control group was (420.33±49.04).There was highly a statistical significant differencein relation to Minerals intake and wound healing among study and control group. Table (7): In relation to bacteriological wound culture among study and control group this table revealed that, the majority (81.8%) of the study group had negative bacteriological wound culture in the first week where as less than half (45.5%) of control group had negative wound culture and one third had staph microorganism in the first week. Regarding the second week three quarter (75.8%) of study group had negative wound culture and less than two third (60.60%) of control group had staph microorganism. Concerning third week all the study group had negative wound culture while less than two third (60.60%) of control group had staph microorganism.
Table (8):
This table illustrated the relation between macronutrient and micronutrient intake and serum hemoglobin level among study and control group. Concerning study group there was statistical relation between animal proteins, lipid animal, iron animal and Niacin intake and serum hemoglobin level where P value was (.017*, .021*, .024* and.031*) respectively .While in control group there was no statistical significance relation between Hemoglobin and Macro and Micronutrients intake. Table (9): This table illustrated the relation between macronutrient and micronutrient intake and serum albumin level among study and control group. Concerning study group there was statistical significance relation between protein plant intake and serum albumin levelwhere P value was (.044*).While in the control group there was statistical significance relation between albumin and vitamin A intakewhere P value was (.035*).
Table (10):
This table illustrated the relation between macronutrient and micronutrient intake and total protein level among study and control group. Concerning study group there was statistical relation between protein plant intake and serum albumin levelwhere P value was (.044*).While in the control group there was statistical significance relation between serum total protein and Calcium intakewhere P value was (.010*).
IV. Discussion
Burn patients with more than 20% body surface area injury suffer a long and severe response to injury, including a hyperdynamic and hypermetabolic response with lipolysis, proteolysis, glycolysis, and fever. This catabolic state ultimately results in a profound reduction of lean body mass. Poor wound healing, immune dysfunction, multiorgan failure, and even death can ensued (25) . Nutritional support is an important step in the management of burns patients from the early phase of resuscitation to the final phase of rehabilitation. Nutritional support is defined as the provision of nutrients and any necessary adjunctive therapeutic agents to improve or maintain the nutritional status of the patient for normal wound healing. Machado (2011) and Rousseau (2013) reported that nutritional therapy is an integral part of burns care and it involves nutritional assessment and nutritional support. The main goals of nutritional therapy for burned patients is maintaining body mass, restoring protein losses, managing infection as well as preventing starvation and specific nutrient deficiencies (Prins 2009) (26) (27) (28) . Burn management needs multidisciplinary approach with an effort from various specialties in the team. The dietitian in the burn team has a defined role in the care of the burned patients, from the acute phase until the rehabilitation phase and they had a role in the assessment, treatment and management of nutritional requirements so, the present study's aim is to determine the effect of nutritional regimen among moderately burned patients on wound healing through using clinical data and anthropometric measurement (29) . Anthropometric measurement especially body weight is considered the easiest indicator and perhaps the best way to assess the nutritional status (144) . This study exhibited that there was a significant relation between wound healing and (body weight, TSF and MUAC) change at discharge where all the study group had complete burn wound healing and discharged at the end of the third week with decreased in anthropometric measurement were less than the control group as they discharged at the end of the sixth week. This may be justified as a result of the effect of therapeutic dietary regimen on promoting wound healing. In addition, the pathophysiology reveals hypermetabolism that lead to an increased rate in the utilization of nutrients and hypercatabolism that enhances the breakdown of muscle and fat. Furthermore, the study group received explanation about the importance of nutritional therapy on wound healing which result in decreased the length of hospital stay of the study group than the control group. These results come in the line with Curreriet al (1974) and Wilmore et al (1971) who had shown that patients with 40% TBSA burn have lost up to one-quarter of their preadmission weight by 21 days post injury and only through aggressive nutritional replacement using 25 kcal/kg body weight and 40 kcal per percent TBSA burn per day, that body weight is parrely maintained in burned adults (30, 31) . Also, Ahmed's (2003) study-on effect of nutrition on graft taking for burned patients found a decreased in mean body weight value in all patients in second assessment post graft as compared with their admission weight. Furthermore, Hemeda (2009) in her study nutritional needs of post traumatic critically ill patients clarified that there was a significant decline in anthropometric measurement as regard (body weight, triceps skin fold and mid upper arm circumference) ten days after patients admission when compared to admission anthropometric measurement. In addition, Bader et al (2000) who monitored adult ventilator dependent patients' responses to nutritional support schedule throughout three weeks. Their results documented a decline of anthropometric measurement mean values during the second and the third weeks as compared to the first week . Also, Rousseau (2013) reported that burned patients had hypermetabolism that lead to an increased rate in the utilization of nutrients and hypercatabolism that enhances the breakdown of muscle and fat (24, 27, 32, 33) . Concerning clinical data following burn injury the present study revealed that decreased serum hemoglobin, Hematocrit and white blood cell at discharge for both study and control group, but the decrease in the study group was less than the control group. It could be justified as the effect of therapeutic diet on maintaining or decreasing the change of laboratory investigation. Also, fastening wound healing improves patients' physical and psychological status and thus on consequence enhance patients to consume the calculated caloric intake. This result go in the same line with, Bolarinwa et al (1991) who had shown the relative importance of some animal and vegetable protein diets in the formation and composition of blood. Also, they reported that several protein-rich diets have been shown to increase both hematocrit levels and hemoglobin concentrations (34) . Moreover, Berger et al (2006) found that serum Fe, Selenium and Zn levels decreased after burn injuries. Also, they reported that serum copper was severely decreased and thus on consequence affect on serum hemoglobin level. Additionally, other studies had also shown that regular daily supplementation of iron to hospitalized patients can significantly contribute to reduction in anemia prevalence (Gopalan, 2003) . (35, 36) . As regard, serum albumin and total protein, it was noticed that there were increased in study group more than in control group at discharge. It may be justified as effect planed diet and decreased length of hospital stay. This result is supported by Castaneda et al (1995) who reported that serum albumin concentration may be a marker of protein status of the body. Furthermore, Amir (2012) found that albumin levels were one of the most significant independent predictors of poor wound healing outcomes in chronic wounds. This result is contradicted by Vanek(1998) who reported that serum albumin is a poor nutritional marker, but it is a good prognostic marker correlating with morbidity and mortality in hospitalized patients. For that reason, it's hardly surprising that hypoalbuminaemia is associated with increased mortality and prolonged length of stay in ICU (37) (38) (39) (40) .
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Prins (2009) reported that choosing the proper level and source of energy is one of the most critical aspects of helping patients recover from a severe burn (28) . In this respect, the present study showed a positive significant relation among macronutrient intake and wound healing of the study group than control group. This result may be due to that, the study group received planned diet which composed of carbohydrate, protein and fat. Also, this diet contained wheat germ. This planned diet based on Toronto formula that focused on patients body weight, height, days post burn, body temperature and Harries Benedict equation while the control group received routine hospital diet. This result is in line with Prins (2009) who reported that carbohydrate is much preferred energy substrates for macrophages, leucocytes and fibroblasts. Also, Lee (2011) revealed that, patients who were fed with low fat and high carbohydrate diet had shorter ICU stays per % TBSA of burn, and lower incidence of sepsis and survived better than persons who were given a high fat diet. In addition, A'Beckett et al (2011) reported that the estimation of macro and micronutrient are dependent on the weight, height, age, sex and Total Burns Surface Area (TBSA) (28, 41, 42) . Furthermore, Williams (2003) stated that, carbohydrates is the major source of energy for burned patients because they serve as fuel required for wound healing, provides glucose for metabolic pathways and spares amino acids that are needed for catabolism in the patients. So, high carbohydrates diet increased protein synthesis, increased endogenous insulin production, and improved lean body mass and muscle protein synthesis. from the otherwise, Aryee et al. (2011) recorded that majority of the patients had low energy and protein intake when their intakes were compared with their requirements and thus on consequence affect of the wound healing process (43, 44) . Concerning fat intake, Lee et al (2011) found that excessive intake of fats can lead to increase the infection rate in burned patients, but adequate amounts are beneficial in diverse ways. This result was in line with Erridge et al (2007) who stated that foods high in fats induces endotoxema which leads to wound infection, hence fat should be limited in burned patients. Also, Masters et al (2012) reported that high carbohydrates, high protein and low fat enteral feeding reduced the incidence of pneumonia as compared to low carbohydrates, high protein and high fat enteral feeding (45) (46) (47) . Additionally, Prins (2009) clarified that extra proteins are needed for the burn patient due to the release of stress hormones and cytokine that leads to mobilization of lean body mass. An increase in cortisol levels also stimulates proteolysis, and oxidation of proteins and the rate at which lean body mass is eroded from a burn patient which is proportional to the extent of injury increases the protein needs of the individual. Again, Prins (2009) reported that an imbalance of protein degradation and protein synthesis leading to muscle weakness and delay wound healing. So, adequate amounts of protein in the burned patient of 1.5g/kg body weight are recommended (28) . Moreover, Williams et al (2010) reported that an increase in protein is known to be beneficial to the burned patients on enhancing wound healing. More and more, Peng et al (2005) found that when protein supplemented at a rate of 0.5 g/kg/day for burned patients they were capable of reversing the changes made during the burn. Also, Young et al and Ryan (1995) concluded that burned patients had 50% higher use rates of essential and nonessential amino acids than healthy individuals. Similarly, Matthews et al (1993) and Saffle (2007) showed that burned patients require a minimum of 1.5 to 2 g/kg body weight per day protein intake for improving wound healing and reduced catabolic state (48) (49) (50) (51) . Furthermore, Adams 2002 and Shewry 2009 explained that wheat germ was considered good source of caloric, protein, minerals, B-group vitamins and dietary fiber. In addition, several studies noted that wheat germ contained carbohydrate 78.10%, protein 14.70%, fat 2.10%, minerals 2.10% and considerable proportions of vitamins (thiamine and vitamin-B) and minerals (zinc, iron). Also it considered a good source of traces minerals like selenium and magnesium, nutrients essential to wound healing. Hadjivassiliou 2003 concluded that wholewheat grain supplies elements needed by the human body as Starch and gluten which provide heat and energy; phosphates and other mineral salts, vitamins B and E and protein that help in building and repairing of muscular tissue (52) (53) (54) (55) (56) (57) .As regard the relation between macro, micronutrient and hemoglobin level, serum albumin and total protein the present study illustrated that there was a positive significant relation between dietary protein intake and hemoglobin level, serum albumin and total protein. Due stated that heme iron absorption is less affected by substances in the diet than non-heme iron, indicating that heme iron absorption is determined mainly by the body iron levels and, to a very minor extent, by dietary factors (58) (59) (60) (61) (62) (63) . Al -Jawad et al (2011) stated that the main cause of immune suppression in burned patients is as a result of the presence of reactive oxygen species (ROS) which delay wound healing and increased the patient's susceptibility to infections. Again, Al-Jawad et al (2011) reported that low levels of anti-oxidants coupled with high levels of free radicals leads to a remarkable delay in wound healing. In addition, A'Beckett et al (2011) specified that micronutrient needs are elevated in burned patients due to urine and cutaneous losses and diminished gastro intestinal absorption and provision of at least the Required Daily Intakes (RDI) is good for wound healing. Also, a study by Aryee et al. (2011) reported that all the burn patients had micronutrient deficiencies (42, 44, 64) . In this respect, the present study illustrated that there was a positive significant relation between vitamins intake (B1, B2, Niacin, A, C, B6), mineral intake (Na, K, Ca++, Mg, P, Fe, Zn and Cu) and wound healing. This results due to the fact that pathophysiology of burn causes loss of micronutrient through burn wound and presence of reactive oxygen species (ROS). This result is congruent with, Berger et al (2007) who reported that there was a positive correlation between the free radical cascade and wound healing. Furthermore, Kurmis et al. (2013) reported that a deficiency in antioxidant micronutrients that is very common in burns lead to delayed wound healing, increase in the presence of infection as well as increasing the length of hospital stay. In addition, Barbosa (2009) reported that there were clinical benefits have been shown with reduction of oxidative stress, and improved wound healing using doses of vitamin C and E 1.5-3 times higher than recommended daily intakes. So, these findings strongly support the use of anti-oxidants in nutritional therapy for burned patients (65) (66) (67) . Moreover, Prins (2009) illustrated that, patients with TBSA greater than 30% lose 20 to 40% of copper and 10% of selenium and zinc in the first week post burns. Additionally, in the presence of inhalational injury, there was a decrease in Vitamin E. Similarly, Berger (2007) stated that supplementation of micronutrient in a burned patient is known to increase the rate of wound healing and reduce infections. Furthermore, Berger et al (2006) noted that there were multiple micronutrient used as an intervention had a positive effect on wound healing, infection rate, protein turn over and protein catabolism (28, 35, 67) . In addition, MacKay et al (2003) illustrated that vitamin C (ascorbic acid) influences all phases of wound healing such as the inflammatory phase, proliferative phase, and maturation, synthesis, and degradation of collagen. Also, it is responsible for neutrophil migration to the site of injury and has a role in clotting when the skin is exposed. Again, MacKay (2003) reported that vitamin C supplementation enhanced neutrophils mortility to chemotactic stimulus and stimulation of lymphocyte transformation and decrease the length of wound healing time. This corresponds to the work done by Barbosa et al (2009) and Sahib et al (2010) who noted that the supplementation of vitamin C reduced wound healing time (25, 29, 68) .
Mackay et al (2003)
concluded that vitamin A play diverse roles in the wound healing cascade, enhances early inflammatory phase and promotes epithelial cell differentiation, collagen deposition, and enhance immunity that contributing to wound healing. Moreover, Noori (2012) found that patients with adequate dietary intake of vitamin A had progress in wound healing during 2 th and 3 rd weeks. As well as, increase in lymphocyte proliferation which has the ability to prevent wound infection due to the reduction of microbes on wounds (25, 69) . More and more, Rojas (1999) presented that zinc deficiency is associated with impaired wound healing (70) . Furthermore, Dorner (2013) recommend zinc supplementation for up to 10 days enhance wound healing (71) . Also, Berger et al (2007) who found that adequate intake of trace element enhance wound healing and the recovery of burn patients as evidenced by reduced length of hospital stay (67) . In addition, the study done byWilliams (2003) reported that deficiency of zinc may decrease rates of fibroplasia, epithelialization, and collagen synthesis as well as wound strength and impair immune response, increasing susceptibility to recurrent infections (43) . This finding was similarly to the finding of the study done by Kohn (2000) and Cario (2000) (72, 73) . Moreover, Voelker (2000) reported that copper-induced proliferation of endothelial cells and thus on consequence promotes wound healing. This finding was similar to the study done by Borkow (2004). Also, Tenaud et al (1999) showed that zinc, copper and manganese enhance cellular mobility in the Proliferation Phase of wound healing and suprabasally differentiated keratinocytes during the final phase of wound healing.. Furthermore, the Trumbo et al (2001) recommended daily allowance of 0.9 mg of copper for promoting wound healing (74) (75) (76) (77) . Furthermore, Williams (2003) found that deficiencies of vitamin B had an indirect effect on wound healing by decreasing host resistance because of impaired antibody formation and white blood cell function, which also increases susceptibility to wound infections and on consequence delay wound healing (43) . Also, Todorovic (2002) found that deficiency of iron may cause increased tissue ischemia, impaired collagen formation, and decreased wound strength (78) (79, 80) . Infection in the burn patient is a leading cause of morbidity and mortality and remains one of the most challenging concerns for the burn team. In the light of this, the present study revealed that the majority of study group had a negative bacteriological wound culture which indicated that the occurrence of wound infection rate was less than control group. This exhibited that the effect of therapeutic dietary regimen that enhance the immune system which decrease the risk of wound infection. Also, from the present study, the entire study group discharged at the end of the third week which means decreasing their hospital length of stay that reduced the susceptibility of hospital acquired infection. This result go in the same line with McClave and Heyland (2009) who noted that enteral nutrition in ICU patients serves to suppress systemic immune response, decrease oxidative stress, and promote favorable patient outcomes, such as reduced incidence of bacterial infections, decreased in hospital length of stay, and reduced mortality (81) . Furthermore, several studies had shown that early enteral nutrition (EEN) is associated with decreased patients length of hospital stay.Similarly, Mosier et al (2011) observed that the enteral nutrition (ENT) initiated within the first 24 hours after admission was related to shorter ICU stay and the incidence of wound infection. Also, Rimdeika et al (2005) reported that burned patients receiving 30kcal/kg during 24 hours had lower sepsis, pneumonia and mortality rate, with shorter duration of treatment. In addition, Suri et al (2006) showed a reduction in mortality and length of hospital stay (LOS) in burned patients who nourished aggressively (82, 86) . Similarly Khorasani et al (2009) concluded that early enteral nutrition had a positive indicator for shorting LOS and decreasing mortality (87) .Furthermore, Berger et al (2007) and Berger et al (2006) reported that trace element supplementation reduced wound infection rates (35, 76) . Also, Bryd-Bredbenner et al (2013) reported that selenium play a role in immune function hence wound healing. Furthermore, Hart et al (2003) found that aggressive feeding attenuated muscle catabolism and improved infection outcomes after burn injuries (88, 89) . This result is incongruent with Ahmed (2003) revealed that the result of wound culture for all patients in both study and control group were positive. Similarly, study done at the burn unit of Tanta Casualty University Hospital by Ragab (2002) confirmed that burn wound bacteriological culture were highly positive (24, 90) . (91, 92) . There are many factors that affecting the wound healing process, it began from the types of dressings used to the status of patient's nutritional health. Age also has a massive effect on how quickly and well patients recover. As patient get older, they experience physiological changes that may put them at a greater risk of poor healing. In this respect, the present study showed that the highest mean of macronutrient (caloric, protein, fat and carbohydrate) and micronutrient intake were found in the study group between (20-29 years old). This result go in the same line with Mogford et al (2002) reported that diminished wound healing capabilities often observed in old aged patients (93) . Also, WHO (2005) stated that age has an impact on wound healing (94) . Furthermore, Chernoff (2004) reported that the elderly patients had an increased need for exogenous protein of at least 1.0 g/kg of body weight for normal maintenance and that inadequate protein intake contributes to a decrease in the reserve capacity, increased skin fragility, and decreased immune function, poorer healing, and longer recuperation after illness (95) . Furthermore, Dorner et al 2012 and Thompson 2005 concluded that Caloric needs during wound healing are estimated at 30-35 kcal/kg, or up to 40 kcal/kg if the patient was underweight, but may need to be individualized based on age, comorbidities, body weight, activity level, stage of the healing process and the severity, size, and number of wound (96, 97) . The American College of Chest Physicians suggests that enteral nutrition should be initiated as soon as possible after resuscitation. Burn patients frequently receive inadequate nutrition, initially because of hemodynamic instability and paralytic ileus. Eventually, nutrition is still inadequate due to required fasting for surgical procedures or diagnostic exams, the difficulty in chewing solid foods because of facial burns and due to anorexia and vomiting (98, 99) . In light of this, the present study found that nearly one third of the study group could not meet their caloric requirement through nutrient intake only but they need dietary supplement with Sustagen. It may be due to the increase of caloric requirement for burned patient more than 5.000 Kcal/ day which were difficult on the patients to eat this amount of diet. This result go in the same line with Chan et al 2008 indicated that metabolic rates in burn patients are often double normal rates and that their demand for caloric requirement more than 5,000 calories daily (100) .From forgoing discussion, it can be noticed that adequate nutrition has an important impact on burned patients as it fastening burn wound healing, decreasing the change of anthropometric measurement and clinical data and finally decreasing the length of hospital stay. 
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V. Conclusion
Patients who met their daily requirements of macronutrients intake (caloric, protein, carbohydrate and fat), micronutrients (vitamin as vitamin A, C, B1, B2, Niacin and B6) and mineral intake (Na, K, Ca, Mg, P, Fe, Zn and Cu) had a positive effect on their wound healing outcomes, decreasing wound infection rates, decrease the change in laboratory investigation andfinally decrease the length of hospital stay.
VI. Recommendations
1. The presence of dietitian among the burn team in burn unit is extremely necessary. 2. Presence of instructional booklet that contains Toronto formula and nutritional plans in order to facilitate the calculation of caloric requirement. 3. Performing continuous nutritional assessment for all admitted patients in burn unit. 4. Provision of needed equipment for assessing nutritional status, as skin fold calipers, non-stretchable tape measurement and body weight scales. 5. Continuous educational program for all nursing staff and those involving in patients care about nutritional assessment tools and calculation of caloric requirement. 6. Specialized burn care nurse that helping the patients to eat the therapeutic diet. For organization, provide fund in order to perform certain laboratory investigation as serum prealbumin, serum transfrern and nitrogen balance for accurate assessing nutritional status for burned patients. *not discharge **dischargeLevel of significance p = ≤0.05 Pearson Correlation test level of significance p = ≤0.05
